INTRODUCTION
============

Dental caries and related oral diseases like gingivitis and periodontitis are most common oral diseases throughout the world. The prevalence of these diseases is continuously increasing with change in dietary habit of peoples and increased consumption of sugar.[@b1-0020081] The prevalence of dental caries is approximately 60% -- 65% in India.[@b2-0020081], [@b3-0020081] However, this disease is greatly affected by many factors other than sugar consumption.

In order to understand the factors responsible for dental caries immunity and susceptibility, the use of epidemiological methodology as an effective research tool has been documented in many previous studies.[@b4-0020081],[@b5-0020081] India is unique in the entire world, in concern with the dietary habit of population. Many people are totally vegetarian throughout their entire life due to some religious reasons. It gives a great opportunity to study the effect of vegetarian and non vegetarian diet (mixed diet) over the incidence of dental caries. This study looked at the pattern of caries among patients attending Dentistry department of Gajra Raja Medical College, Gwalior and various other local district hospitals of Gwalior, in relation to type of caries, age group and gender, dietary habit most affected.

It has been recommended by many scientists that to counteract the potential increase in the prevalence of dental caries in developing nations, preventive and oral health programs can be planned and implemented and targeted to those at the greatest risk of dental caries.[@b6-0020081] So the present study was performed in order to analyze these factors, which can help to plan preventive strategies for the population at greater risk for the development of dental caries

MATERIALS AND METHODS
=====================

The present study was comprised of 104 cases. All these cases were selected out of the patients attending the Dentistry department of local dental hospitals of Gwalior. Individuals were randomly selected from list of patients and every single individual had equal chance of selection. So, simple probability random sampling was used in order to get information about prevalence of dental caries in local area. However, sample size was small but proper care was taken to make sample, as representative of patient's population. The persons were examined in the local dental clinics and hospitals, while seated on an ordinary chair, in broad day light facing away from direct sunlight. Ethical approval for the study was taken from, college ethical committee.

The subjects for this study were people between 5--72 years of age. The dental examination was performed with the help illumination devices and data were recorded and analyzed. The type of caries, as well as the duration of symptoms was asked from patients as a questionnaire. However dental caries is a chronic disease and take a long time to de-mineralize the dental enamel, but the patients were asked for the duration, from when they are feeling visual symptoms like demineralization and pain.

The examination of patients involved the sequential assessment of teeth beginning from 1 to 32. All exposed and accessible surface were examined for the dental caries. Mirror and explorer were also used during the examination. Compressed air was also used to dry teeth and to remove debris in order to allow better visual examination. Trans-illumination device was also used in order to detect carious enamel. The instruments used were sterilized after every single use. The site infected with dental caries was recorded. Patient age and location were also recorded in order to infer the status of disease in locality. Oral hygiene by means of tooth brushing was also asked as questionnaire.

RESULTS
=======

During this study, we tried to analyze the number of persons affected with dental caries in different gender, age, dietary habit, among the patient studied. The occurrence of dental caries was found to be slightly higher in females ([Table 1](#t1-0020081){ref-type="table"}). We also tried to analyze the most frequent type of caries in the patients studied ([Tables 2](#t2-0020081){ref-type="table"} and [3](#t3-0020081){ref-type="table"}). Beside it, we also compared the type of dental caries in person with different dietary factor ([Table 4](#t4-0020081){ref-type="table"}). Incidence study found the occurrence and factor responsible for dental caries. The incidence among different age group shown the occurrence of dental caries among 21--30 year population ([Table 5](#t5-0020081){ref-type="table"}).

DISCUSSION
==========

Dental caries is a multi-factorial disease influenced by many factors including age, sex,[@b7-0020081] diet, microorganisms, trace elements, saliva, genetic predisposition and tooth morphology.[@b8-0020081],[@b9-0020081] In the present study, we find slightly high number of caries cases among females (P=0.510) in comparison to males (P=0.490) suggesting that females are more prone to caries than males ([Table 1](#t1-0020081){ref-type="table"}). This can be attributed to number of facts, including early teeth eruption in girls in comparison to boys, differences in dental attendance due to lack of financial independence on the part of females and fear of dentist among male and female and also to difference in dietary pattern between housewives and working man.[@b10-0020081]--[@b12-0020081]

Among the type of most frequent caries in the patients, we found the occlusal pits and fissure caries (P=0.808) as highly prevalent ([Tables 2](#t2-0020081){ref-type="table"} and [3](#t3-0020081){ref-type="table"}). The smooth surface caries (P=0.125) ranked second followed by root caries (P=0.058) and recurrent caries (P=0.010) at third and fourth position respectively. Highest prevalence of occlusal pits and fissure caries can be correlated with the architecture of these sites, which is more retentive to carry food substances and is not fully exposed to flushing action of saliva. The biofilm tends to form and mature in these locations on the tooth including approximal surface cervical to the contact point, and along the gingival margin especially during eruption. These areas are relatively protected from mechanical wear by tongue, cheeks, abrasive food, and tooth brushing. Thus, these are the sites where caries lesions may become visible.[@b13-0020081] Similar observations have been obtained by many scientists indicating that, there is a relative lack of proper preventive procedures for such type of caries.[@b14-0020081] The smooth surface caries is generally correlated with the long term poor oral hygiene and long term accumulation of plaque,[@b15-0020081] which is a very common practice among the rural area due to lack of awareness regarding the dental hygiene.

Root surface caries is usually related with poor health of gingival area,[@b16-0020081] we have found relatively high occurrence of root caries among males including tobacco chewers, which usually results in unhealthy gingiva, and it might result in dental caries in these areas. But we found least number of recurrent caries patients which was female; this can be well correlated with the fact that, persons who experience caries first, usually become aware for the prevention of caries. In Indian scenario females are still not in contact with this information due to male dominating society and lack of financial independence among females. But, it has been reported that, condition of oral and dental health is relatively improving in developing countries.[@b17-0020081]

Among the persons studied with different dietary habit, we found the highest number of caries patients with vegetarian dietary habit (P=0.856) followed by vegetarian plus tobacco user (P=0.077) and non vegetarian (Mixed diet) (P=0.067), respectively ([Table 4](#t4-0020081){ref-type="table"}). It has been verified that dental caries is a process due to formation of acid by fermentation of sugar through acidogenic bacteria that lead to decalcification of dental enamel.[@b18-0020081] But this acid is usually neutralized with the buffering action of saliva[@b19-0020081] and the dental caries is prevented. When fermentable carbohydrate was not added to the saliva, putrefaction replaced fermentation, alkalinity replaced acidity, and no decalcification is usually observed.[@b20-0020081] Putrefaction is the result of protein consumption, so it might be suggested that the persons who consume plenty of protein rich food in comparison to sugar, will develop less amount of acid in their mouth and relatively be protected from dental caries. It might be the reason for less number of cases among the non vegetarian (Mixed diet) population.

Among the different age group studied we found highest number of cases in between 21 to 30 year peoples ([Table 5](#t5-0020081){ref-type="table"}). It might be suggested that, the development of dental caries is a long term process, and the habit of sugar consumption is relatively high among the teenagers (In the form of chocolates and other sticky sugar rich food), but the peoples usually don't attend the hospitals, until and unless they feel unbearable pain in the mouth. So we have found most number of dental caries patients among this group. But the number of cases continually increased up to the age of 21--30 (P=0.269) and later on these cases got declined. But a more detailed and long term study is required to analyze the long term effect of age on the development of dental caries among the population. However caries is traditionally reported as DMFS (Decayed, missing filled surface)/ DMFT (Decayed, missing filled teeth) index, but this index neither a ratio nor a percentage and does not reflect the part of population having caries.[@b21-0020081] Beside it this index does not work with the study of type of caries and many other issues,[@b22-0020081] so we did not analyzed this index during our study. These results on prevalence of dental caries can be correlated with other findings.[@b23-0020081]

This data can be helpful for estimating the condition of this disease in local population and to give a reliable measure over the manpower requirement and oral health management costs.

CONCLUSIONS
===========

Epidemiology of any disease is a very helpful tool to assess the actual status of the disease among population. The unique condition of India provides a very beautiful condition for the study of different factors associated with dental caries. However this work is a small effort towards understanding of factors associated with dental caries, but this study may give a clue regarding possible role of protein rich non vegetarian (or mixed) dietary habit in prevention of dental caries. However more detailed collaborative study is required to infer actual role of these associated factor in dental caries etiology. The data can be helpful for designing the preventive measures against dental caries on the basis of factors associated with it.

###### 

Percent infection with dental caries (in different gender) among the patients studied.

  Male          Female
  ------------- -------------
  49.51% (51)   51.45% (53)

###### 

Percent occurrence of different type of caries.

  Root caries   Recurrent caries   Smooth surface caries   Occlusal pits and fissure caries
  ------------- ------------------ ----------------------- ----------------------------------
  5.76%         0.96%              12.50%                  80.76%

###### 

Percent occurrence of different type of caries in male (♂) and female (♀).

  Male (♂)    Female (♀)                                                               
  ----------- ------------ ---------- ------------ ----------- ----------- ----------- ------------
  5 (9.80%)   0 (0%)       8(15.6%)   38 (74.5%)   1 (1.88%)   1 (1.88%)   5 (9.43%)   46 (86.7%)

RC: Root caries; RK: Recurrent caries; SC: Smooth surface caries; OFC: Occlusal pits and fissure caries.

###### 

Occurrence of dental caries in the patients with different dietary habit.

  Vegetarian    Non vegetarian   Vegetarian and tobacco user   Non vegetarian and tobacco user
  ------------- ---------------- ----------------------------- ---------------------------------
  89 (85.57%)   7 (6.73%)        8 (7.69%)                     0 (0%)

###### 

Occurrence of dental caries in different age group.

  Sr. No.   Age group (Years)   Number and percentage of patients
  --------- ------------------- -----------------------------------
  1         0--10               2 (2.88%)
  2         11--20              11 (10%)
  3         21--30              28 (26.92%)
  4         31--40              20 (19%)
  5         41--50              17 (16.34%)
  6         51--60              15 (14.1%)
  7         61--70              8 (7.69%)
  8         71--80              3 (2.88%)
